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KEY. 



SECTION I 

Art. 33. 
See Book. 

b 



a-^b:t::axc:12h. 



e 



?^=4(a+J-K)-d. 



Qahc 

6 b 



a+b 36 

Art. 34. 
See Book. 

The product of a and 6, increased by the quotient (rf three 
h diminished. by. c,dwi<3led by th^ sum of x and y, is equal 
to the prqdiicjb' of <? multiplied by the sum of a^b and c^ 

diminished by. the qpotientof ^, divided by the sum of 6 
added to b, * * ' ^ - . ' 

a increased br 7 iMjte^.ihe^ nsnxi of h and x* diminished by 
the quotient <:tf e diminished By'six d^ divided by the sum 
of two a increased by four, is equal to the sum of a and i^ 
multiplied into b diminished by c. 

a diminished by b^ is to the product of a and c, as the quo- 
tient of d diminished by 4, divided by m, is to thjree ttmet 
the sum c^hyd and y. 



[Sect, n 



10. The quotieat of a diminished I^ h^ diyided by the sum of 
3 and b diminished hj e, increased by the quotient of d 
added to the pioduct of a into b divided by 2nij is equal to 
the quotient arising from the product of b and a, multiplied 
into the sum of d and hj divided by the product of a into 
my diminished by the quotient arising from the product oC 
e into c2, divided by h increased by the jMroduct oi d and m. 



Art. 35. 



11 and 12. See Book. 



44-18 6x4x2x10 

13. ^+4x2x8- **/^ y^y '" c= ^ . 

,4. 4x8+(i2<i>±(iii«)-i2<^H=^=34. 

6 3x2x6 



15. 118. 

16. 9. 



17. 24. 

18. 4. 



SECTION II. 



•.A.!QDr,*I*fl[.. ; 



• ••* 



• • 



Abt. 50. 

1. See Book. 

2. 13acy. 

a 23^-1 lay. 

4. 12ry4^aM. 

5. 15cdxy-{-19gm, 

6. See Book. 

7. —6005. 

8. — lOoJ— 12wy. 



• • •»" 



•• • 






• • " 



•• • ~ 



• *■ 



10." S«e»Be<ik. 

11. —26. 

12. —26c. 

13. —7hm. 

14. 3cfy4^ 

15. Sk^^Sdz. 



Arts. 35-60.] addition.-^-subtraction. 



Akt. 53. 

16. See Book. 

17. — 7xy. 

18. 0. 

19. \2alm. 

20. 2aay, 

21. See Book. 

22. aa-4-^iaa4-2CS-)-xxx-|-4i»taKC. 

AkT. 66. 

23. See Book. 

1. 6ab+7+c4—4wu 

2. 3y— c£l^— 14.^. 

3. ahn'\^'\-hm — 5^^16. 

4. Soffi — ll+3ay. 

5. 9a^y-|.16. 

6. lloc^-xy. 

7. 4tf6— 3ay-fa4.&i5— A. 

8. by — 3aa;4-3a-|-36x. 

9. 6iia-j-!ry. 



10. 44c4f— 3xy-|-6ft. 

11. 36jr — 17xy + 18a+4ax — 

56x-|-63cx. 

12. Sab — 6bc + 4cd — 7xy-\-^ 

l7nm+lSfg—2ax. 

13. 8a5c-f^5a5d+5a:yz. 

14. 4a«+74y-f30-f34f. 

15. 65a-f-68ft. 

16. 7(a+6). 

17. 2xy(a-j-6). 

18. 2aa:-|-5aa+3»+3xasr. 

19. 7y4.9yy-(-5ay— 6«x. 

20. 9aaa. 

21. 7y5f3f3f-f.l2«r. 

22. — 12(»-y)— 13— e(a+6). 

23. 9a(x+y)— 6y-|-4(o— 6). 

24. 15axy+3bcd. 

25. 17x+17y— 9x(a— 6). 

26. 2(«4-y)4.15a6c. 

27. — 6a5c+24ay-f4iiii|p--25a. 

^- 40+76 (*+y)- 



SECTION III. 









SUBTRACTION. 




Art. 


60. 




4. —12. 


1. 


See Book. 






5. —46. 


2. 


46. 






6. — 8acf. 


3. 


8adf. 




1 


7. —126. 

* 



a 

8. — 4ft. 

9. — 8ad. 

10. 12. 

11. 46. 

12. 8(ui 

14. 286. 

15. 20ad. 

16. —44. 

17. —286. 

18. — 20a<i. 

19. See Book. 

20. 6aay— 17ay. 

21. 16aaxx— 20a«. 

22. 6iW+3rf— 4€Hcl 

2<Wid— 4d|y. 

Art. 63. 

23. See Book. 

24. _2^-126x. 
26. — 4Ay+5afe. 

26. — 4rfn— 66y. 

27. lOaftm— 7«y. 

28. 3-f-5ax. 

29. 5ax — 86. 

30. lOah. 

Art. 65. 



31. See Book. 

32. y+2a. 

33. 2ax4-6c. 

34. — 3acq-4c<^-86«. 



[Seet.IlL 



Art. 66. 



35. See Book. 



— lOcfc— 



Exan^ksfor Practice, 

1. 2ab+^xy+10dfg. 

2. — ^25ax — 6o6 — 7m. 

3. — 3ay — 316«— 96c. 

4. — 16xy-f2a6 — id. 

5. Ila+3x-f44f+18acyz. 

6. 176c— 42xy+23flf&. 

7. 21«^4^+«M>--«y^--4a-f 6c 

8. 21»+40«y— 13a— 42 — 

10a6-f56c. 

9. 5«y— 29a6. 

10. -— 2ax+13ay. 

11. a+b+c+d-f+g—h-xy. 

12. 13a644xy— 6cki. 

13. _(a— 64-c4^-/— Sfii). 

14. —l — ab+cdx—^+x+y 

—ghf+bo-'<cyz). 

15. aa4-2666. 

16. 5yy4-24aaa. 

17. — 10(a+6)+16(x+y). 

18. — 13(a+6)— 52(«— y). 

19. a4-3aa4-7a6. 

20. — 2xx-fa5 — llxxx. 

21. 17+17X. 

22. 13(a— y)— 20(a+y). 
|23. — 5ax4-5xy — my — 52-{-ay 

+7df. 
. 87o. 




Art&6d-S4.] 



MULTIPUCATION. 



SECTION IV. 



M U L T I P L I C ▲ T I O ir • 



Abt. 74. 

1. See Book. 

2. 24hrxy. 

3. Sdkmy. 

4. 26adgkm. 
5 7bdhx. 

6. 24amxy. 

Art. 76. 

7. 3M+66acy. 

8. 12dhy'\JQdniy. 

10. 8(;bi+126. 

Art. 78. 
IJ. 6aa;4-2ac24-3Am«-|-c2^ 

12. 12acy 4- 6(c 4- 4arafy 4- 

2to. 

13. 3ax-|-3x44a-}-4. 

14. 12fti442d-|.2*4.7. 

15. 6dm + einrx + ehm+4d+ 

4rx + 4A +7«i^-|-7rxy+ 
7Ay. 

16. 21r + 186r + 3(m6- + 28 + 

246 + 4adf+14A+126A 
+2adh. 

Art. 79. 

17. See Book. 

18. bb+2bc+5b+cc+5c+6. 



19. 3ab+3by+Sb+2ax+2xy 

+2x+7a+7y+7. 

20. 6aa+lla + llad[+3<« + 
13rf+4. 

21. 3bb+7bcd+l3b+4ccdd+ 
15cd-|-14. 

22. 6abdx+4adxx+2adhx. 
Art. 80. 

23. See Book. 

24. bbbbbbb, 

25. 2xx3«x4xx5ar X6xj or 
720XX3CXX. 

Art. 81. 

26. See Book. 

27. SGOahhmy, 

28. 486dx+246if. 

Art. 83. 

29. See Book. 
0. 6aA— 3AiA-|^ax — mx. 

31. 2Ay— 6cty+8y. 

32. 3a6— 6^— 21M— 3A« + «* 

— 2k — 7dk — hx. 

Art. 84. 
33 and 34. See Book. 
36. ab-^-bb—ax — bx. 
17. 3iiiwry+Ainrx+2«r— 3a*<%f 
''-<Lbhxr^2ab, 
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38. 3adh^ad--'lSh-~lS, 

Art. 85. 

39. See Book. 

40. 3a6— 126— 6a-f24. 

41. l2ad-'4ak-'2S—3add»f^ 

adhy + 7dy — Sadhr + 
akkr+7hr. 

42. Sdhy -f 12€2»t— 4d— 4^ 

— 6mx + 2x+6hy+9m 
—3. 



Art. 86. 

43. See Book. 

44. mmmm—yyyy. 

45. aaa — bbb. 

Art. 87. 

46. See Book. 

47. {a+m)x(h+x)x{d+y) 

48. ac+ad+bc+bd. 

49. 0. 

50. 0. 



Examples far Practice. 



1. 4ao+6a6— 12ifr--1866+a 

2. 24kaJbmxy — 8a^-l-Sa6Aff. 

3. 240db?(7d^— y). 

4. 2d(pab—hd+\)x{%-\Asi^\). 

5. 3ac2^y+^2<%-^^<2H-^M-^^y+^^y — 4^+iUb-|-3iu% 

-Hfyy — 4£^+ 3aapyy+a?yy — ^zy. 

6. 6o5^---46AA-|-6cZH-6ate—4M + cfli 4-606*— 4*A+6d-|. 

6aaj — 4A+cf. • 

7. (7acfy — dr\-4h — laxy-^^ — Aa?)x— (r+3 — 4m). 

8. 0004-30064-30664.^6. 

9. xQ^x-^-xxy — ^y-^yyy- 

10. aaccxsi+bbccxx 4- aaddxa + bbddxx + aaccyy + bbccyy 4- 

aaddyyJ^ihddyy, 

11. oo6e— o<2^4'a:^ — ^7o+oy4fl66<? — bdef-^x — 76+6y. 

12. aasy — 00^3^41000 — 12d^412yy — 120. 

13. 216o6(«4.y). 

14. 3mapy2r(o4-64^4^' 

15. 5oc--56c— 5cc+5tt<^— 56rf45<W. 

16. XXX — yyy. 

17. atuiaaa — 666666. 

18. aaa | x xx* 



Arts. 86-07.] 



DIYISIOK 



19. jfyyy—aaaa. 
30. 45aar^0bbbb. 



21. I2aa+I2ab(x-^). 

22. 2lxy^'lSa+2—7e—21xxy+lQ<iW—2x+7cx. 

23. — ^abxxyz+hxyyz—Aaxxyz-^Sixyyz. 

24. 50a7+12a6a? — 50y — 12a6y-— 25m» — 6a6m«-|-25my+6aimy. 

25. 4Ulaa44lUla^^aaM-f4a&M+iM(. 



SECTION V. 



DI VI8I ON. 



Art 92. 

1. See Book. 

2. A. 
8. «• 

4. y. 

5. to. 

6. aci2. 

7. 6y. 

Art. 94. 

8. See Book. 

9. hx. 

10. addx. 

11. an^. 

12. dhx. 

13. y. 

Art. 96. 

14. See Book. 
16. a. 



16. c+d. 

17. (6+y)x«. 



Art. 96. 

18. See Book. 

19. 4y. 

20. 26r. 

21. 2sy. 

22. dr9. 

23. 20A. 

Art. 97. 

24 and 25. See Book. 

26. amX(A-|-«+y)- 

27. 4ax(d4^A-}-3m+y). 
28 and 29. See Book. 

30. 6+c. 

31. i2ik+d^. 



32 ah+y- 

33. r-ffc+y- 

34. 2b+4c. 

35. 5ry-[-8. 

36. 3h»+2. 

37. 5«+2a 

Akt. 98. 
"38. a. 

39. am. 

40. 4a. 

41. oA. 

Aet. 99. 
42 and 43. See Book. 

44. a. 

45. oa. 

Art. 100. 
46, 7,8 and 9. See Book. 
50. — hx. 
61. — 4+5y. 
52. a?— 2y. 

63. — 3m X dfe=— 3<*«»- 
54 and 55. See Book. 



DITIttON. 
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Akt. 102. 



56. L 



67. *?. 



58. ^J!!=^. 

h 



59.. 



a+* 




3y 

64. — m f. 

6 



65. y+ 



2m 



Art. 104. 

66. See Book. 

67, 8 and 9 are each 1. 

70. a+l. 

71. 5—1. 

72. ay— l-f2rf. 

73. o5+l— 2m. 
Art. 105. 

1. See Book. 

Art. 106. 

2. See Book. 

3. x--^. 

4. a — b. 

5. 6-|-c. 

6. €ka — ax+xx, 

7. Saaz — a«-f«. 

8. 1— «. 

X 



»• ''-t^+M^ 



60. f?. 



|10, «+ft4 



<^-A 



Arts. 96--106.] invmeH. tt 

Examples for Practice. 
1. ^ay+ax — 3ftjii^-4.^ 

4 

4. a. 

a ' a a 

D. - — -- + -. -y-H- . 

<i d d dy^my 

2aiYi ' 2 rd'^'oc^ 2ar"^ arrf 

g J^ £_iJ_.J j?^ 

2y oary * 2a aa?y 2u% . 

9. 4car— 3«y+6i&— 95rA. 

10. Zhy+Qcdx-^m — 5aa6. 

11. 4z— 2€W4-8m. 

12. a— 12^-— _24c+I0a. 

13. — 10a6+ «4-y —18— 3(0+1!)— 12c. 

14. a?. 

15. 2. 

16. d— a?((H-5)442ay. 

17 _3i ^^ 10 , 6c<f 17 
m am am 2m' 

19. 4+? + l + J^ + i5!^. 
h^a^c^^ahc^ 3 

20. 9a«y+8aar— 10ton-fl2a. 

31. — 4«+6— 2a— 21-f6a«-|.-. 

4 



18 



nUGTIONt. 
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22. b. 

23. x+y. 

24. X. 

26. l(aH-l)-l?((i5+l)-|.H(aA+l> 
^ a a 



d a 



26. 2a!— 4+C+ 



3a+y 



10 



27. aa+2a— 4+ 

28. 6+2c. 

29. 4M+2ah+hh. 

30. aa? — 20x4-00. 

31. 2yy— 3y-|-2. 

32. a?aawap4.a!!a»c«+aKa?ar-fa!a;-f«-|-l. 

33. 2xx—3x+l and —2 Rem. 



SECTION VI. 



FRACTIONS. 



Art. 117. 
1. See Book. 
3m 



2. 



4y 



3. 1. 



4. 1. 
m 

6. t 



6. See Book. 



7. 



r+1 
A— 1 



Art. 118. 



8. See Book. 

10 ^^+^^ ^^!^i:£!^ 

3^+3Sc' 3dir4^to' 
3rxc4-3a? 



3d!3;^3/b 



Arts. 117rl21.] 



FRACTIONS. 



18 



11. 



tb"^ •-f'ft 



12. See Book. 

13 ^^y ^wy hy dm 
my my my my 

14 f^ JlSf ** 
M/ 6d/ bdf 

.c 305a? 2ay 5aft 
lOoT lOo^' loS' 

.g 2*y 2x cy 
2y 2y 2y . 

17 ^y^ 3g5y 9ac;r ayz 
Bazy Sazy Bazy Sazy 

18 ^2£f ^^ ^^''^^ 
20ac' 20ac' 20ac* 

19 ^^y lO^y 112a* TAy^ 
14Ay' 14%' 146y'l4%* 

20 ^^^'^^ 68gca? 4<igy 
4aci; 4acz 4acx 

4aex» ccx 



25. 



26. 



27. 



28. 



29. 



ex — a— 5 
c 

o^a? — a-f-c 

■ a 

adx-^ — b 



hm+dh — dm — {id — r 
bd — by — c 



d—y 

Art. 121. 

30. See Book. 

31. ^H8^ 



4aas 4ac9 

Art. 119. 
21. See Book. 

29. n^^l+cfo-^. 

a 

Art. 120. 

23. See Book. 

24. ^^^--^ 



32. 



30a-.ld«i 

1 
168— 21a' 



Examples for Practice. 

1. 4. 

2. abct^. 

3. 43. 

4. %. 

5. 2x. 



6. 



3ad0y 



2 



7bx 
• ■ . 

2 

8. 3c-|-6a?. 

9. — 2y-f-4a. 



14 
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a a 

n. t 



12. JL. 

13. i±y. 

14. ^^.y~^ , 

16. ^, ^. 



16. ^y^ *2? ^y ^g 

^y' Wgfif' bdgy bdgy 



17. 



18. 



19. 



20. 



OiC — /i — c 



I I. ■ ' 



4ain-f45m — a:+y 
4tii 

2ac« 

12S€Kibbccdxx _jibccx 
896aiSc r"' 



addition of 
Art. 122. 



FRACTIONS. 



1 and 2. See Book. 
^m-^2dr—dd 



3. 



4. 



ay — i^4-^ 



6. -^'^+^ , or ^^^ by 
— my vny 

changing all the ^igns in 
the numerator and de- 
nominator. (Art. 116.) 

aa+bb 



6. 



7. 



aa — W 

or— cwfi— hI^ 
dm — dr 



8. —6. 

Q 4cMfir4-65cx-|-6c^ 

«7. ~ I I I. ■ .. 

bdx 



ocy 

11. «+c4-*y-f-*±t^. 

12. 42+2a^^ 

c 

13. Unite the first and third, 

reduce all the quantities 
to the lowest terms, &c. 

c 

14. Reduce the firaetions to 
lowest terms, unite, &c. 

Ans. 20^.^4.1. 

Arts. 123 and 4. 

15. See Book. 

16. a+i, or ?1!!+1 



Alts. ia%-130.] 



nxcnoNs 



» 



„. 3c^+*±^.or?*5zf^!i*+^. 



18. 5a?-f 



a4^& 5cd?4^-4-3A 



or 



SUBTBACTIOIV OF FBACTI0N8. 



Aet. 125. 

1. See Book. 
2 ^"i-<^y — hr 

my 

17cf— 9a 

4. . 

12 

5. %— ^+^» 

my 

6 gw^-H'* — cM4-<^ 
35 — 4a 



7. 



o^ 



Arts. 126 aiid 7. 



8-10. See Book. 
** cd 



.) 



12. ^^^ , 
d 

13 — lgfl4^--M+^2a 

6 

j^^ ac — ex — bd — by 

15. ay-i^y—c^+dz 

2g ad+ ay — bc-^x 
bd^by — dx — my 

17 ^3f — ^ — ^jf 

a — ft_ cac4-cy- <kf.^ 
c c * 

jcjp — yy-— lOo-f-lO^ 
10(af+y) 
20. Incorporate the int^eit 
with the fractions, reduce 
to a commcm denom.,fta 

Ans. 



18. «-|-y — 
19. 



MULTIPtlJATION OF FBACTIONS. 



Art. 130. 
1. See Book. 
4ah+4dh 



2. 



my—2y 



3 ^(^+^) 

• 3(«-«)- 

4 4a+4/^ — am — mA 

3c+3y+cd+4«y 



u 



f 



[SdctVI. 



5. 



6. 



7. 



8. 



9. 



8a4.24r 

w 

2abh-'2abd 
cmry-rcmy 



7dhy+7hy 



Aat. Idl. 

10. See Book. 

11. ^. 

6 

13 ^^'"'^••f^^ 

AsT. 132. 

14 and 15. See Book* 

Art. 133. 

16. See Book. 

17. 3a», 

18. h^3d. 



19. J. 

4 



16. 12 



Example$ for Practice. 
« 4iuia 
21 

2 ax+xx 
aa—ax 
Q 5x2 

o. —, 

2b 

4. ^^^+y 



3a+4c 

5. J?±*.. 
4+6y 

4c 

7. 1. 

8. 2. 
a; 

3c 

4d' 

aa-^bb 

12 

11. 2ab€. 

12. ^. 
4 



9. 
10. 



DIVISION OF FRACTIONS. 

Art. 134. 



1 and 2. See Book. 

3. ^+^. 
5dr 



A ad 

5. i^ 
A 



Arti. 131--147.] 6IMPUS xquatioits. 



V 



6. 



3aby—3y 



7 ^~"^^+^""^y 

12 

Art. 135. 

8 and 9. See Book. 

10. 1. 

8 

Art. Id^. 

11. SeeBook^ 



12. 



13. 



14. 



a+b' 
4abd+4cdss 

9flc— 3x 



«»•• 



1. 



2. 



Exaimpbs far Prueiice. 
c 

2g+36 
10— y* 



3. 



4. 



5. 



3x4-11 
Sax 

a+l—x 
2cdd 

ab^bb 
ax 



6 ^ii?^L 
3a&y 



7. 



8. 



aa — bb 
12 

«+y 



6 
9. 1. 

10. 3cx. 



11. 



12, 



4exy 
ab 

27mx 



X— y 

13. 6m(ai^). 
fl(a— f) 

j^ 4aa?-f6c4'^ 
I 2xx-j-^+^ 



SECTION VII. 



simple equations. 

Arts. 142-147. 

ly 2y 3 and 4. See Book. 

5. x^4+b. 

2* 



6. y=2ab — 2hm^a. 

7. a;^^--<j— 7^^—22. 

8. x»9+8^A. 



» 



[Seel 



9. x=15. 

10. «=11. 

11. x»20. 

12. Xa31. 

Art. 149. 

13. See Book. 

14. x»94. 

15. x=a&-[-6A — ckJ— Arf. 

16. z^4. 

Art. 151. 

17. See Bopk. 

Art. 152. 

18. dgmx=tzabffm+adem'^ 

adgh. 



Art. 154. 

25. See Book. 

26. x^±I±^. 

Art. 155. 

|27. See Bode 

A— -4 
a+1 

S9. x-^H^rd*. 

4Ar-4 

Art. 156. 

30 and 31. See Book. 
32. Dividing by («-f^). 
X — lsBB<{j and Xa 



Art. 157. 
33. See Book. 



Ohset, Aa the papil is supposed to 
be anacqaainted with the mode of 
removing co-efBlcients, he eannot 
yet he expected to find the valoa of 34^ ay.|.^«cA— CHI. 

ch—cm 

19. 15ap«134, 



Art. 153. 

20. or — dr as eras — 3^x+2A3nx 

-|-6nx. 
21.«x»:72. 

22. By removing the first de- 
nominator, 4xB:3r|-3x-f4. 

By transposition, xaB:7. (Art. 
152, note.} 

23. x=10. 

24. 37x-^6x««70 

*— 70. 



y«. 



a+b 



Art. 158. 

35. See Book. 

36. €h-\-b:c::h — m:y, 
137. jrB:2. 
38. x=s3. 

39..Xr«,12. 

40. x»2. 

Art. 159. 

41. See Book. 

42. 104. 



Arts. 149-161.] 



SIMPLE EQUATIONS. 



10 



43. a?=(w^??=3276. 

e 

44. See Book. 

c 
46. fl,_ <g*»(*+c^+<0+g|ii 

Examples for Practicfi, 

1. XsbS. 



2. JTss: 



d^crf — a^A 



bc'\-ab — ac 

3. aK=12« 

4. «=«£?, or 23J. 
6. a?=l??2, or 25Jf . 



47 



6. a;rB 



9 
37 



7, (taa— _,or— 3A. 



8. XmA. 

5 

9. (r»6. 

10. a?=lj.. 

11. rr»9. 

12. x^7. 

13. a:>«4. 

14. Wben the denomuiator 16, 

is removed, the numera-. 
tors of the other frac* 
ticms become multiples 
of their denominators. 
' (Art. 152.) x«9. 

15. By removing the denomi- 

nator 12 first, the others 
will disappear. 
x=7. 

16. xs=l. 

17. a?s>4. 

18. x^e. 

19. X=s:4. 

20. x»2. 



SOLUTION OF PROBLEMS. 



Art. 161. 
. 1 and 2. See Book. 
3. Let 12a;»the estate ;* 

Then the shares are, 6a>— 1000 ; 4x— 800 ; and 3x— 600; 
By the conditions, ldx^--2400asl2ar; 
««B2400,and 12xa«2S800. Ans. 

ammmm^^mm, , ,1 . ...» . I ■ , , II ■ ■ ' ■ 

* QbMf . When the oonditioiis of the iM^oUem contain fractknwl ex- 
pressions, as I, I, i, &e., we can avoid these firaetions, and oftentiacs 



«0 Kir. [Sect. Vli 

4. 12 the less ; 36 the greater. 
5 and 6. See Book. ^ 

7. (V«sO. 

8. 48rs>the number. 

9. 120xsmihe estate. 

Then the semvd shaMi will be 30x4-200 ; 24«4-340 ; 

200*4-300 ; and 15a^f400 ; 
By tlie oonditiOTs, 89^^4-1240 -s 120a;. 
ir=s40 ; and 120rs4800. Ans. 

Or, let :ra«i>e6tate, &o. 

10. 460. 

11. 200 the less ; 240 the greater. 

12. Let arrteO's share ; 

By the conditions, 4004-~s»x. 

3 

C's».60O; B»8«*400; A's=:200; fl200. Ana* 

13. 8. 

14. 32^ nules. 
15.480. 

16. 1125 and 875. 

17. Let 60arsssum ; •" 

Then 20x4-1 5a;4-l)^a..94 ; 
xss2; and60a?»$120. Ans. 

18. Let Xasnumber of hours they travel, &c. 

Then xz»20. A goes 200 miles ; B 160. 

19. 48 years. 

20. 1920. 

21. 35 feet. 



greatly abridge the operation by represesting the quantity sought by such 
a number of x*b as can be divided by each of the dencMninators without a 
remainder. This nnmbcr can be easily fbund by talong the least common 
r if ^ the denominatora. 



.^Jtt* 162.0."] SIMPLE MVATI0N8. M 

22. 100. ' 

23. Let 40«=: the number. 

Then 30«44x4-6ap4^80=40«. 
w=:30 ; and 40a?=800. Ans. 

24. Let «=:^die number of gallons ; 

Then •:S==^ per gdlon; 



And ^ 



ap=47. Ans. 

25. Let d5«=^th0 annual income of each ; 

Then 5«r x 10=A^ debt at the end of 10 yean ; 
And 7a? x 10=B'8 savings at the end of 10 years. 
70» — 60«=i60. 
x=8 ; and 35cc=280 dollars. Ans. 

26. 84 years. 

27. 84. 

28. Let 10«=shis income ; 

then lOo?— 2a5— 100=6a?-f36. 
9=45 ; and 10dc=s450 dollars. Ans. 

29. Let 42«-f-48=the number of pounds of powder ;* 

then 28a?-|-42=nitre, ^ 

7a?-|-3^xs:sulphur, > by the conditions. 
Ax-^A saBcharcoal, ) 
392;-f494:»42ar448. 
x^s^ ; and 42flp+48eB69 pounds. Ans. 
30* Brandy 29 gallons, wine 44, and water 73. 

31. A $317, B $951, C $1268, D $2219. 

32. 17, 14, 27, 8 and 33. 

* Obttr, Sometimes the solution of a problem caa be shortened bj 
taking a eertain number of x*9 added to a certain number of units for the 
quanta|y required. See Prob» 49. 



88 XET. [Sect. VIL 



33. Let «s=sdie shaie of the fourth ion. 

Ans. 153 idiilliiigi. 

34. 147. 
36. 20 deys. 

36. Let dP=sC'8 age. 

Ans. C, 14 ; B, 42 ; A, 84 yean. 

37. Let iTaaiiiimber of shilliiigs per yard. 

theni^+10:H+10::5:6. 

x=5 sluUii^. 20 and 26 yards. Aiur^ 

38. Let 3a?+8=sthe original stock of each ; 

Then dx—40^(2xJ^^a2) x 2 by the conditions ; 
a*s»104 ; and 3dP4-a>»iS320. Ans. 

39. 12. 

40. $40 the harness, $80 the horse, and j$240 the chaise. 

41. 126 gallons. 

42. 10, 14, 18, 22, 26 and 30 years. 

43. 19 and 30. 

44. 16 and 24. 

45. 12 gallons, and 36 gallons. 

46. 26 and 42. ^'^ 

47. The position of the places'may be represented thus : 

A. B. C. D 

Let 12jra«th^ distance firoip A to B ; 
Then will 18d?aathe distance firom C to D ; 
And 4xaBithe distance from B to C ; 

By the conditions, 34^«a:34 ; and orissl. 
A to B»12 miles ; B to C»4 miles ;> ^^ 
and C to Da«18 miles. . ) * 

48. Let 2x, Sx and 4;rs8ithe numbers ; then 

9rc»:36 ; and x?^4 ; 
8, 12 and 16. Ans. 

49. Let 27x4^^00»rtke stock ; 

Then will 36a?4.200»sum at the close of the 1st year. 



Ax^ 166-472.] 



INTOLVTION, 



And 48a^{-200«Bs sum at close of 2d year. 
And64a4-200= « « 3d " 
By the conditions, e4z+200=54a..\A00 ; 
iS740. Ans. 
50. 24000. Ans. 



SECTION VIII. 



INVOLUTION. 


Akt, 166. 


20. (a;— y)*"". 


1, 2 and 3. See Boc^. 

4. 27a:3. 

5. 256y*. 


21. (a?+y)2«. 

22. a»6». 

23. a^b^h^^. 


6. 128a''. 


Aet. 171. 


Akt. 167. 
7. See Book. 


24. See Book. 

25. ^ \/ . 


8. ^3^3x3. 

10. d^hy. 




11. (45)3, or 64R 


27. *"^. 


12. (6ai0*, or 6«a»<^. 


(!*«■•• 


13. (3»ix2y)»,or216TOy. 


28. "•(^"^)'. 


Aet. 170. . 


^- (x+1)-' 


14. See Book. 


Art. 172. 


16. a8*62-*=a"6«. 


29. See Book. 


16. 64a«jj3. 


30. a^—2ab+b^. 


17. 1296ai2x8^. 


31. a3+3a»+3a+l. 


18. (a+by^ 


32. a2442a*4:2aA+6»+26& 


19. la+b)^\ 


+A^ 



M 



XBT« 



[Swst-yju, 



33. a* + ea^d -f Sa* 4.27«4. 

12ad^ +B6ad+ Sd* + 
36d^+5Ad^\^. 

34. 6*-f86»-(-^24ft^+326+16. 

35. x^+5x*+10x^+l0x^+dx 

+1. 

36. 1 — 66-f-1562— 206»+16** 

Art. 173. 
37 and 38. See Book« 

39. 4a^-\Aab-\.b^. 

40. h^+2h+l. 



41. uH^^+2abc4+c^d\ 

42. 36^3.|.3e^u|^. 

43. 9d[3_6cft4.&a. 

44. a^— 2fl+L 

Art. 174. 

45. See Book. 

46. (6c-f8-|-a?)«. 

Arts. 175 and 6. 
47 and 48. See Book. 
49. a^ + 2ab + 2ah+b^+2bh 



Art. 181, 

1. See Book. 

2. ^+5d^h+l0d^h^+10d^h^^dh^+h'^. 
3y 4. See Book. 

5. 729a?«+ 2916«5y + 4860«*y2 4. 4320a?'y» + 2160x»^* + 

576a?y«4.64^. 

6. a^—2ab+b^. 

7. a^—3aH^ab^—b^. 

8. «<— 4a»6+6a262— 4«ft'+4*. 

9. a:«— 6x«y+15a?*y2_20jy8y»_^15a.2y4_6a;yfi^y6 

10. o«— Aa »-A 64-Ba *-' A2_Ca «-3 6», &c. 

- • 

Art. 182. 

11. See Book. 

12. a*— 4a3-j-6a2— 4a4.I. 

13. 1— 6y+15y'— 20y»+15y*— 6y«4.y«. 

14. l+Aa?+B«2-4-C^'+Da?*, *c. 



15. See Book. 



16. See Book. 



Art. 183. 



Art. 183.a« 



AHSt 17S^183.a.] inycklvyion. 

j^ 9o»+12g44 
9 ' 

4 4 • 

2^ 196o»&»ca— 168a^c+36 

49 



Examples far Practice* 

1. «»rf3a?»y-f3yB*+y», 

2. a*+4a'i+6o«62+4a*'+6*. 

4. «*-{-5a?*y+10a?»y2-fl0ir^y*^-5a?y*-fyS. 

5. a*--^7y + 28ap«y2— 66aH*y»4-70ar*y*— 6ea?V+^^^V— 

6. nO + 7m«?i + 21»«n2+ 36ift*n» + 35«»n* + ^Infln^ytmrfi 

7. o9+9a86+36a"^62+84a«6^+126a«6* + i26a*6»+ 84a»ft«+ 

36a26^4-9a&«-l-69. 

8. a:^«+10a;9y+45ap8y^4-120«'y»+210««y*4^52«y+210«*y« 

.9. «i» — 13a^2y+78xiy — 286a?i»y'+715a?V — 1287a;y 
+17J6«y — 1716a:«y''+1287ar«/— 716a?V+^286flp«yi» 
— 78a? Vi+13a?yi »— ^1 ». 

10. a^ — 7a«i + 2\a^b^ — 36a*6» + 35a'i* — 21aa6» + 7i|i« 

—h\ 

11. a«-f8a^64.28a«ia+56a5^' 4.70a*ft*+56a»i«+28o26«4- 

8a&^+ft^ 

12. 32-|-80a?+80a?2_|.40x8+io«*+a?«. 

13. o» +3a»c + 3ac*+c»— 3aa&p— 6aftca;— 3c»ft« + 3ii6»ia 

3 



JUBT. 



[SeetVni 



14. Substitute x for 36c. 

Ans. a»+9o»6c+27a62c«+276V. 
16. 16a*6*--32a«6»a?+24a»6»x»— 8a6«'-f«*. 

16. Substitute x for 4ab ; Mid y for 5c^, &c. 

Ans. 16a^6a-f-40o6c2+25c*. 

17. 27iP»— 162a?2y.j^a;ya— 216y». 

18. 126a»+225o2d[+135ada+27d[». 



ADDITION OF POWERS. 



Art. 185. 
1,2 and 3. See Book. 
4. — 6«®y*. 
6. 96«. 

6. -— 4a*y*. 

7. a*h\ 

8. 7(a+y)-. 

Art. 186. 
9 and 10. See Bode 



11. 18x((^— &)«. 

12. 5(a?+y)*+16a». 

13. a*&a+«V+«'**-^*V 

14. llaajc'. 

15. 15a»+10Jc*. 

16. 4(a?y — cm)«. 



6UXTRACTI0N OF POWERS. 



Art. 187. 
1. See Book. 
3. — 76». 

3. —AW. 

4. 0. 

5. 3(a— *)•. 



7. 5a%»-f 9ajy«. ^ 

8. 2a»(ja— 8)». 

10. (ar«4.y4)»_3(a^— ^)«^ 

11. «(«— 6)». 

12. K^+yy. 



if ULTIPLICATION OF POWERS. 



Art. 188. 

1. See Book. 

2. •«*?*-. 



3. — 6a*«jF». 

4. Wy*A»ar«. 

5. a^H^i^fyi Qr«»*»y». 



Axr. 18^. 
7. W. 

a *y. 

10. (6+A-j)M^. 

11. a?*— y*. 

12. to^y+aflp'y^to^-.aa:®^ 

+0?. 

—5. 

Akt. 190. 

14. See Book. 
16. y-*»-»»-*. 
16. <r". 



M 



17. — ir^. 

18. —11-^. 

19. — y*-*. 

20. See Book. 

Akt. 191. 

21. a«- 
22. 

23. a*— ^. 

24. «• — o*. 

26. 6a2(a:«— y')''- 

26. l(a«+ft»)». 

27. a«— **. 

28. a?*+2«»y + 2a;»y«+3«jf« 

29. o«+32ft». 

30. o*+a«6— 8a«— 8J. 



DIYISrON or FOWERf. 



AxT. 192. 
' 1. -3y^ 

2. 6ap». 

3. ft+3y*. 

4. 1^. 

6. See Book. 

Art. 193. 

6. See Book. 

7. a«. 

8. aO=l. (Art. 163,4.) 

9. ^. 

10. ft». 

11. 2a\ 



12. fl«+i. 

13. 4(i+y) 



Art. 194. 



14. See Book. 
16. — ar«. 

16. i». 

17. 3«»+». 

18. 4^. 

19. JrB. 

20. ar^. 

21. (a»+y*) 

22. (64-«)"-> 



V 



CompoHind dbisgn foUh 



23. o«— «x+«8. 

24. a2+2ax+2«*. 

25. ac«4-«*-f«*-f«*+«+l- 

26. a-f5. 

27. *«-faft*c«446»c*+8c^- 



28. oa— «+ 



x^ 



a*— x» 



29. a2-j-2oi-fA»: 

30. Aa^^xy-\^f. 

31. x«— 2aar4-«2. 



[Seel, vat 

32. 2y*— 3y+^. 

33. ap«— «*+«»— ac»+»-r^l. 

34. 2a«H3«+l, and — ^ |^b. 

35. a'— 2€^ ^4ab + Aai^ 

_8^ — 8**,*«ld 16»» 
+196* rem. ; . 

36. a^-f-a»— o^. 

Art. 194.0. 

37. See Book. 

88.. y*+ay+«»», * 

39. y'^+ay^+o^y-Hi*. 

40. y* 4. ay« + ^V + «•» 



GREATEST COMMON MEASURE 



1. See Book. 

2. 05'— 6*a?-h«: 
Then 



Art. 196. 
*tC-j^+26«-|-*«(l 



Dividing thib rem. 26a:+2&^ by 26, (Art. 196.) 
We haye, " ^-{-^> 

And «^ — b^ -r-a?+6=5« — 6. 
Hence, x-^-h, Ans. 

3. a^c+a'^-r-a'—KJ-HiP* 

Then, cap-|-af*-f-c+a5a«a?. 

c+a?. Aids. 

4. Diyide one of the qiientities by 2, and the other by 3, 

And each will become, x^ — Sop — 3. 
Hence, x^ — 8ap — ^3. Am*. 

Then a!^—b^^a^^h^^a^^^. 
Ans. o*— **• 



Arts. 194.0-197.] common miasues. 



6. Aug. jD-j-l« 
7* Dividing, kc. 



^t^^9yg€_^€ (^ 



«* — a^x 



Divide the remainder by a', a' 



Afltf. 



8. Divide the 1st by the 2d ; then divide the remainder by 

2bykc. 

m — 2b, Ans. 

9. Divide the 1st by the 2d, and the i^emahider by 2»^) Ice. 

a'-^x». Am. 
10. Divide the Ist by the 2dy and the remainder by — 2abj ko^ 
a-|-6. Ans* 

fractions containing powbri* 

Art. 197. 

1. See Book. 

2. 2x. 

o 3o+4a» 
5 

4. Divide each term by 2ay. ^a^— 6ay+8y> j^ 

^ 3«+2y 

5. See Book* 

6. — ^ and , or and 



6a^ ba^ 



7. 



8«* 



g a^+ab — a^b — b^ 






— 1 



10. 






11.1 



12. 



g^ — ax* 
a^x^—l 



13. ^'-y . 

14 ^'-^ 



[SeeUlS. 



SECTION IX. 



POWSEI OF ROOTS. 



Abt.;206. 

1. 4tk power of the adroot 

2. 3d pofwer of the 2d root. 

3. 8th powerof the 6throot. 

4. 7th powef of the 8th zoot. 

6. a*. 

6. A 

Art. 208. 

7. See Book. 



8. a«». 

9. c^-*. 

10. a»». 

11. ai-8. 

12. a^7«. 

13. See Bo(A. 

14. ai**'*^** 

15. ai"i*a- 



EVO LUTIOW 



Art. 210. 
1 and 2. See Book. 

3. (ab)^. 

4. a\ 

6. (»—«)*. 

7. o*. 

8. o"^. 

9. af 

10. a?». 

11. a«. 

12. «a. 



|13. «». 

14. A 

16. a*. 

Art. 210.a. 

16. See Book. 

17. (3y)i 

18. (abh)^. 

19. 2i*. 

20. ay*. 
Art. 211. 

121. See Book. 



22. 



yb 



Alia. 206^223.] radical quantitiss. 



33. W^—. 
V ay 



Abt. 216. 

1. See Bode 

2. «— 1. 

1, 
2 



3. 



4. .+1 



5. 



5* 



6. a+*. 



REDUCTION OV RADICALS. 



Art. 220. 

1. See Book. 

2. (64)*. 

3. (81a*)*. 

4. (Ja»62)i 



6V27x(a— x)». 

6. («•)*. 

7. (a«A»)i. 

1 

8. (a^y- 

Art. 221. 

9 and 10. See Book. 
1 1 

11. (a*«)« and 6«. 

1 I 

12. (a**)** and (y«)"* . 

13. 8* and 9*. 



14. ^(a+by andf^(»-f)2. 

16. (a»)^ and (*»)A. 

16. («*)* and (5»)*=:(125)* 



Art. 222. 
17 and IS. See Book. 

19. (4*)* and (3^)*. 

20. (xi»)*and(ya»)^. 

21. (a»)* and (62)i 

22. (c^)^ and (<^)^ 

23. (aP)» and (6 * y*. 

24. (a«)A,(6*)Aand(c»)A 

Art. 223. 
25 and 26. See Book. 



27. v^9x2«=3y2. 

28. ^64S3x^c»4&{/c. 

29. f l/l. 

30. a^/ft. 

31. Va^x(a— ft)«a(a— 6)V 

32. ^ 27o« X 2ft— 3a«(25)J. 

33. V^«^ X2««.7a(2x)V 



M 



KBT. 



[Sect. D 



34. ^ o» X (l+b^)^a(l+b^y. 

Art. 224. 
35 and 36. See Book. 

37. (16a*^*)i 

38. f g^^ac -^ i 

39. v'4x2«v^. 

40. y 64*»xc«(64*3c)^. 

Exampkifor Practice, 
1. Vl^- 



3. 126^ and 36*. 

4. (a«)* and (a»)*. 

5. 7v^2. 

6. 9v^. 

7. 8^2. 



8. 7v'16x5«28y6. 



9. 9J/27x3«=27{/3. 



10. x-y/l+a, 

11. 3a^^. 

12. a<x— «»)V 



ADDITION OV RADICALS. 



Art. 225. 

1. df/oy. 

2. 3ya. 

3. 7(x+*)^'. 

4. 12W*. 

Art. 226, 

6. See Book. 

7. 4Vi-f2y'*«6yft. 

9. (6a-f-6)Vy. 
10. 6^20. 

^12. See Book. 



Exampka for PracHc€. 

1. 7^3. 

2. 14^2. 

3. 15^5. 

4. 9 J/ 5* 

5. 32J/2. 

6. 191^3. 

7. 16 V*- 

8. 7(l'y/d, 

9. lU^v'^. 
10. 7aa y b. 



Aits^ 224-234.] radical ^i^antities. 



8B 



BUBTRACTIOir 6 » R A 1> I C A L 8 . 



Art. 229. 

1. See Boole, 

1 

2. {a+xy. 

3. 8^^. 



4. (cH-*)t/ a4-y. 
6. a\ 



6. 5V2-^v^=3V2. 

7. (ft-y)i/6,. 

8. «»— x«". * 

9. 7v^2. 
10. 2^5. 

n. 10v^5— 9^5=:s-|/5. 
12. {4a^—2a)^5x. 



MULTIPLICATION OF RADICALS. 

Arts. 230 and 31. 



1, 2 and 3. See Book. 

4. (aa— »»)* 

5. (dhxy)^ 

6. (a»x)i. 

1 
9 and 10. See Book. 

Art. 233. 
12 and 13. See Book. 

14. 3y^. 

16. {a+b)i. 

16. (o^-y) 

17. a;"A. 



18. y*»=y*. 
1 1 

19. a* «=a®=l. 

20. a:('*"'*+^"*)=x«-l. 

21. a^. 

22. 23 and 24. See Book. 

25. (a+b)^=:a+b. 

26. a^=d. 

Art. 234. 

27. 28 and 29. See Book. 

30. ay{!^^—x^)i. 

31. ab^hy^, 

32. a6x. 

33. ai(x'ay"^)=a5(a?y)"^. 

34. 3xy. 

135 and 36. See Book. 



S4 



EST. 



[Sictn 



JEaEOiqpfef /<r PracHu, 



1. (a»62)i 

9. 30^10. 

3. 6(4a»)^ 

4. (o^W^y 



A 



6. (oc— «kOx(a? 

7. 10^10. 

9. ISV'IO. 

10. 37v^l5, 

11. 8706|att. 

12. 4. 



DlVISIOir OF RADICALS. 




• $ 



Art. 237. 

1, 2, 3, 4 and 5. See Book. 

6. v^2a». 

7. v^to. 

8. (o»+x)* 

'■ (t)" 

10. (ay)*. 

11 and 12. See Book. 

Art. 239. 

13. (3o)*. 

14. (ax)^. 

1 

15. a". 

16. (J+y)-. 

17. (rV)"^. 

18 and 19. See Book. 



Art. 240, 

20. 4a;y^y, 

21. ^d-y/h. 

22. b{a^x)\ 

23. 2V8z=4y^2. 

24. bVx. 

25. See Book. 

Exampka for Praeihs. 

1. ?fi!l*. 

2. 2^27=;6. 

3. 15. 
4. 12^2. 

5. (a6)* 

6. (4a— 3x)a. 

7. 3v^3. 

8. 8{/4. 



Arts. 237-245. J radical quantities. 



9. IJI 
2V2 



10 



.7i 



11. ey'S. 

12. 2^4. 



86 



IirVOLUTION OF RADICALS. 



Art. 242. 


Art. 243. 


1. See Book. 


9, 10 and 11. See Book. 


2. «^><3^«*. 


12. aP"x*. 


3. 0^. 

s s 


13. a2(a;— 5^). 

14. 27o3y. 


4. a^y^. 


Art. 244. 


1. 3 i 
5. a*a5"=(a"Hc*)»*». 


15. See Book. 


6. aM. 


16. a3— 3aV*+3a6— JV'*. 


17. 8<i3+12€?*y^a?+6diP+a?V«. 


7. a*=a. 


18. cP. 


• 


19. ««— 2a;+l. 


8, o«=:a. 


20. o3+3a2j..j..3^2^3. 



RVOLUTION OP RADICALS. 



Art. 245. 
1. See Book. 

8. a«(6y)«*=(a%)»*. 



4. a*x6^-B(o»6)*r. 

5. 2d^. 



36 



fSectX. 



5. 



6. 



1. 3a^ 

2. (o+6)" 

3. (x-y)«^ 

4. —-baa^. 

3a?y* 
2aa7« 

3 

7. a?— ^ft. 

8. o+^. 

2 

9. (aV^)*. 

10. (— 27y3)*. 

11. (a«)^ ando* 

12. 266^ and 126^. 

13. (o* and 62)* 

14. (16 and ie)i 
1^- V49X 6=7^6. 



Exampk$ for Practice. 

16. a?Va? — o*. 



17. Sum =6a-v/4:. 
Diff. =2oV«. 

18. 4{/ 34.2J/ 3— 6{/ 
And 2^ 3=difrerence. 

19. 70J/9. 

20. 4. 

21. o6(a3— c)f 

22. 6(0+6) «». 

23. 2v^27=6-|/3. 

24. 25/4. 

26. 7*. 
2Q, 8J/4. 

27. 49131/9261=4913x21 
V21— 103173^21. 

28. 27+10^2. 

29. -jPg-. 

30. arv^ar— 3«-^6-)-36y^« 

— 6v^6 ; or a?a--3ap-|/^ 



SECTION X. 

REDUCTIOK 09 EQUATIONS BT INVOLVTiaiT* 

Art. 247. 
1 and 2. See Book. 
3. ic=63. 



5. a>-(34.rf--«2) . 

6. aHt*i, or 3^%^^. 



7. a>a20. 

8. aj»12. 



Arts. 247-250.] quadratic kquation8. 



S7 



9. 



10. a 


_25a 




16 


11. a 


9 
20 


12. a 


1 



16. 



16. x= 






4a 



17 x=2 



I— a 

13. ae=4. 

14. ae=^J^. 

REDUCTION OF EQUATIONS BY EVOLUTION. 



18. X 8 1. 

19. x=16. 
20. 



8. 



Art. 249. 
1 and 2. See Book. 

[ k+d J' 

Art. 250. 

5. See Book. 

6. x={h^'^2hd+d^+a)^. 

7. ix:={2a^+2ab+b^)^. 

8. (x*— 1)^=_? 

(x>-l)i 
Removing the denominator, 
«* — 1=8 ; and x=3. 

9. a=6. 
10. y=9a-|-6. 



11. (13+-|/23+y2)J=5. 

Involving each side, 

13+l/23+ya=25. 

Transposing and involving 
each side again, 

23-fy2=144. 

y»=121. 

By evolution, y=ll. 

12. (3+V 329+aja)»=144. 

3+ V 3294^=12. 

Transposing and involving 
each side, 

329+«>=729. 

Transposing, x^=3400. 

And ab=20. Ans. 



1 and 2. See Book. 

3. $400. 

4. 12 miles. 



PROBLEMS. 

5. 16. 

6. 4. 



[Sect X. 



7 Let 10ac=fthei]r sum. 
Then 7ae=greater. 
And 3as=le8S. 
30a;a=270. 

. ( 21=creater. 

8. Let 2ae=difiference. 

Then 2 : 9 : : 2x : greater, 
i. e. 9x. 

And 9x — 2x=:7a;, the less. 

By the conditions, 
81x2-49x^=128. 

x=^y and 2x=4, the diff. 

Am $ 18 the greater, 
^^' I 14 the less. 

9. 10 the greater, and 8 the 

less. 



10. Let 2x=:difference. 
Then 7.f4c=greater : 
And 7 — ar=les8. 
63+9x_112--16x 

7 — X 7-}-x 

x=l, and 2x=:2. 
Ans. 8 and 6. 

11. Let 4x and 5x=the Nos. 
Ans. 12 and 15. 

12. 126 miles. 

13. 24 and 15. 

14. Let Xf — ^longer piece. 
Then 36 — x=i3horter do* 
x2 :(36— x)»::4:l. 
x2_4(36— x)«. 

«=24. 

Ans. 24 and 12 yards^ 

15. 6 and 4. 

16. 12. 

17. 12. 



▲ p7scted quadratic equatioits 

Art. 258. 

1. See Book. 

2. «=46d:Vl6ft'4-A. 



3. 



i<i 



tH-*+* 




6. 



1 



Arte. 268-^65.] quadratic smvAtiotn. 



ah fd*b» 
6. x-^±j^-^ 




7. ^^JjUk]\ 



8. 






Art. 260. 



9. See Book. 



10. X 



11. x«n. 



2 






Art. 261. 



12. See Book. 

13. a— -Sdbv'Sl^^ 



Art. 262. 



14. See Book. 

a . f a' ad — ahy 



15. 



(^ 



+ 



* J- 

Art. 263. 



16. 



17. 



2 



vf5] 



», 6— A 
ft+d' 



o+i y(a^ 



18. 
19. 



o-flj a+l 

Art. 265. 
-dl±V4aA+ci* 



2a 



20. 



6. 



21. afeld=VX^^5+I 
22. 



4C 



[SeetX. 



Art 267. 

23. See Book. 

24. x=±:V 2b:t ^(4b^+ay 

25. x=(^2 d: VA— «+4)2 . 

26. Xi=(— 4=h\/o-(-6+16)». 

Arts. 26d-274. 
27-^1. See Book. 

Examples far Practice, 
1. afc=7, or 



2. at=12, or 
8. «=4, or — J. 

4. x=4y or — 1. 

5. x=z4j or 2^. 

6. x=12, or 6. 

7. x=:21y or 6. 

8. jBssl, or — 28. 

9. x=2. 

10. x=10. 

11. X=:l=bVl— «^. 



12. «2^^=h 



Extractiiig root. Ice. 



13. Clearing of fractions «ul diyiding by 2, the equation 
becomes, 2x* — a:3= — j^. 
Completing the square, &c. 4x^ — 1=0. 



x*=-, and x=\/-. Ans. 
4 V4 



14. 



1 

8 



15. x=A9, 

16. XzB^'v^6. 

17. x=6. 

18. x=y2. 

19. 2(l-fx— x2)_vT^ 



1 

9 



Completing square, (Art. 267,) 



16(l-fa>-x2)--8Vl-f<c— «2+ 1==^ 



Arts. 967-274.] quadratic bquatioms. ^ 4i 

1 



4VT+1— -. — *-3. 

9 



V- 



2 \ 12b 



20. 

22. «*4^^— 756. 

Then 4ap*-Hte^+l=;.tfd095, (Art. 267.) 

2ap^-f.l==b55. 

x^r=3; iKtd «=s243. Am. 



23. 

24. je-^(r. 

25. ^-P^. 

26. yx*+Vx»-=:6v'«, 

Dir. by y^z, we hare ^x^'\-^gi^zs=Q ; or, a*+«=6. 
aP">2. Ans. 

27. x=^. 

28. ll«2-59«=-78. 

Gomjdeting the squarei &c. x^mS, Ant. 

29. (x-5)»-3(a?--5)^«40. 

Then 4(»— 5)»— 12(a?--5)i+9=169. (Art. 267.) 

Extracting the root, 2V(a?— 5)»— 3=-13. 

Transposing and diyiding, -1/(0?— 5)^=dB. 

By involution, (op— 5)'=d64. 

By evolution, «-— 5=s4 ; and ft=:9. Ans. 

4* 



4S 



.'■ ■-' 



[SectX. 



30. TraiwpoBing, &c. «— 2=2Va?4-6. 
47=10, or— 2. Ans. 



* PROBLEMS IN QUADRATIC KQUATI0H8. 



9. 40 and 16. 

10. 15 pieces. 

11. 9 and6inileB. 

12. 17 and 11. 

13. 120 by A, and 80 by B. 

14. 7 and 3. 
15^ 7. 

16. 75 yds. at 80 ct|,«per yard. 



1. See Book. 

2. 25 and 20 years. 

3. 9 and 13. 

4. 6 dollars. 

5. 2 and 5. 

6. 20 and 32. 

7. 40 and 160. 

8. 2 and 4. 

17. A 117 and B 130 nules. 

18. 18 of the finer and 20 of the coarstr pieces, 20 and 16 

shillings the prices per yard. 

19. Let 2a;^=the number of gallons of Tenerifik 

Then 54ap-f 2a?2 — 8a?=the cost of both. 

By the conditions, 54a74.2c^^— 8(r=20«-f540^76. 
Transposing, &x. «2^13a?=558. 
a?=18; and2a?=36, the No. of gallons of Teaerift; 
and the Madeira cost 16 duUings per gallon. 

20. 6. 

21. 16 years. 

22. Let 3ap=the number of gallons in smalleir cask J ^ 

Then 3jr4>5=±the number of gallons in larger 6ask ; 
X — ^2=price per gallon. 
6a:^^— 7a==68. 



Ans. 12 and 17 gallons ; pric* $2 per gallcm. 

23. Let ar==the number of silver coin ; 

24 — ^«=the number of copper coin ; 
Then 48a^-^2K>3=216. . 



Ajr(. 274.] ^uadrat;o equations. 49 

a:2_24x==— 108. 

Ans. 18 silver coins, 16 copper coins. 

24. Let x=&e number of oxen ; 

Then !2==i?. +1. 
X x-\A 

ac=16. Ans. 

25. 10 and 14. 

26. 20 and 40. 
27. -25 and 121. 

28. 2 and 18. 

29. I and f . 

30. 3 and 18. 

31. 7. ^ 

32. 16. 

38. L^ a^zaihe length. 
42 — acisblreadth. 
By the conditions, 42a?2— x2=432. 
Then x=:24 length. ? Ajjo 

42--a;=rl8 breadth. \ 

34. A's 15 years, and B's 8 years. 

35. 5. 

36. 7 rods. 

37. Length 15 rods. Breadth 10 rods 

38. Let g^-number. 

Py the conditions, «-j—|/a:=156. 
By transposition, '|/a;=156 — x. 
By hnrolution, a^—(156^ — a?)^. 
Completing square, &c. x=^\4A, Ans. 

39. Let Xsslength. 

Then rasbreadth. 

2 

By conditions, ap— (24— a?) x 35«B24a?— «*. 

a;»il4 length, and 10 the breadths 

I 



44 



KBT. 



[Sect. X. 



f 



40. Let ffssthe width of the border. 

Then d4x-{-54x+369+36x+4x^^l944t. 

Completing square, &c. xsbS feet, the width of border. 

The length of the lot is 72 feet. 

And the breadth 54 feet. 

And 38S8 square feet of land. 

41. 177 in rank. 
118 in file. 

42. 3 inches. 

43. Let rc^A's stock. 

Then will 500— oraiB^s stock. 
5x 



3a?+1000 
1000 — 2x 



X 400s: A^s gain. 
X400a«B'sgain. 



By jHincxples oi fel- 
lowship. 



3a?+1000 

a;»$200, A's stock. And $300, B's, 

44. X : 39 — « : : 100 : r. 

Ans. £30. 

45. 75 sheep at 16 shillings a head. 

46. A went 117 ; B 130 miles. 

47. A's stock $480. B's $420. 

48. Length 27 yards ; price 12«. per yard, N. E. currency. 

49. Let d?sBnumber of gallons first drawn off. 

Then 20 — drrsnumber of gallons of wine remaining in 
the first cask. 

Mixt. Wine. Mizt. jA 

20 : X ::x to — caethe wine drawn firom 2d cask, &c. 

20 



20— a;-! 



a»a 400— 20a;+a?' 



20 20 

ter it is fille#with the mixture. 



the wine in 1st cask af- 



Art. 277.] TWO unknown quantities. 45 



Wloe. Mbct 

400— 20x4 a;* 400— 20a:4-»* , 
20: — — ^ -::6J to ^ —the wine 

in 6f gidlcms of mixture. 

By conditions, 400^^^+^» _ 400-20x+x^ 

^ ■ '20 60 

Clearmg of fractions, &c., x^—2(h^ — 100. 
Completing the square, &c., XsmxlO. Ans. 
50. Let ai^^the number of lbs. of j)e{qper for iSlO. 

Then a^-f-^Oaathe number of lbs. of ginger for £20. 

l^-price per lb. of pepper. 

iprice per lb. of ginger. ^ 



ap+60 



By the conditiQnSy 1 ^-««do. 

X *r+60 

« , 220« 9600 

13 13 

xb20. And— ai^,or 10s. 

20^^ 

Hence the price per lb., of the pepper, is 10s. 

And the price of the ginger, is 5s. 



SECTION XI. 



TWO UNKNOWN QUANTITIES. 



Art. 277. 

1. See Book. 

2. x=s:d ; and y:as6, 

3. OTslO ; and tf^S. 



4. Xxsz6 ; and ys^4» 

5. Xmld; andya»20, 

6. 2;m>11 ; and jfceO. 
I 7. x^m2(^ ; and y^A» 



: If 



46 



tSeet. XI. 



/ • 



K 



8 y. 



9. 

16. 



24 

2h 
h — ad 



A»T. 279. 

10 and 11. See Book. 

12. »»b5; undffma2. 

13. x^^m2 ; and ya»10. 

14. «s4; and jfa<i20. 

15. dP>rS; aiidy«Bl2. 

Let a?««the distance the privateer saib. 
And ifmmibe distance the jship saib. 

1. By the conditicHUi, ffn:jf4-20. 

2. And « : y : : 8 : 7. 

3. 7aEr>»8y. 

. 7« 

4. y—i — 

8 

7tf 
Substituting value of y in 1, Xwm — fdO. 



Then, jcieo ; and y«-il40. 

17. A's age 49 ; B's 21. 

18. 10 and 15. 

Art. 281. 

19 and 20. See Book. 

21. a?a.6; and yaB4. 

22. a7a>8 ; and y»6. 

23. d?«12 ; and y-.2. 

24. d?s7 ; and yaxS. 

25. 11111 the greater ; and 9999 the less. 

26. For lemons 4 cts. ; and oranges 6 cts. 

27. 120 the greater ; and 100 the less. 



Art. 282. 



28. 60 feet the lower part. 
48 feet the uppn part. 

29. See Book. 



Arts. 279-286.] thbe£ unknowh quantitixs. 



47 



30. 10 the greater ; and 2 the less. 

31. 3 the greater ; and 2 the less. 

32. 20 the greater ; and 12 the less. 

33. 32 the greater ; and 20 the less. 

34. Let x=:the tens, and y=the units. 

Then x+y=:8. 

Since x stands in ten's place, 

10x-f-y=the number. 

By conditions, 10x-(-y+36'*^Qy+*' 
Then x = 2, and y=:6. ^ 

26 is the number. 

Obser, This and other similar problems may be solved by using one 
unknown quantity. 



35. Let x=the tens. 
And y=the units. 
Then, x-}-y=9. 

lOx+y— 27=rl0y+x. 

x=6 ; and y=3. 

Ans. 63, the sum of their 
ages. 



ac^=gallons of brandy, 
d y=^allons of gin. 
By the con- 1 x+6 : y+6 : : 7 : 6. 
ditions, Ix — 6 : y — 6 : : 6 : 5. 
Then 6ar-f36=7y-f-42. 

5a!— 30==6y— 36, &c. 
78 gallons of brandy. 
66 gallons of gin. 



Ans. 



THREE UNKNOWN QUANTITIES. 

Arts. 284 and 5^ 

37 and 38. See Book. 

39. First, from the three, get two equations. 

2x-j-y=16. 

4x4-3y==36. 

Then 2w=zl2 ; and x=6. 

y=4 ; and z==2. 



Art. 286. 



40. 



a+b 



; If 



= ?±£=?;andfe=Hf=?. 



48 KST. [Sect. XL 

"^ 41. A had 964 ; B 972 ; and C 984. 

AfiT. 287. 

42. A 46 ; B 9 ; and C 7 nules. 

43. x=24 ; y«60 ; and £=120. 
4A, a:=30 ; y=20 ; and z=z\0. 

Art. 288. 

45 and 46. See Book. 

47. 93. (See solution of problem 34.) 

48. 36. 

49. 13 and 4. 

50. ^. 

51. 56 and 33 guineas. 

52. Let Xj y and z^ be three of the parts. 

And 90— X— y— z=tibe fourth. 
Then 1. a?-f2=y— ^. 
2. x-\4l=Slz. 



3. 2fc= 5^", &c. 

2 ' 

Find the value of y and z in 1st and 2dy and substitute 

them in 3d. 

Ans. x=18y y=22, z=10, and the 4th=40. 

53. 50, 65 and 75. 

54. 10 and 2. 

55. Port, 3 guineas ; and sherry, 2. 

56. 78 gallons of brandy, and 66 of water. 

57. |. 

58. 72 apples, and 60 pears. 

59. 13 and 17. 

Art. 292. 
See Book. 



Arts. 287*385.] 



RATIO. 



\ 

m. 



SECTION XII. 



BAT 10. 






Art. 313. 



1. Fhrttj express the ratio of each couplet in the form ot 1$t 

fraction. Thus ^^ and ||. 
Seeendj reduce the fractions to a common denominator; 
and ^ey hecome ff | and f||y the last of which is 
greater than the first by ^y^. 

Q 

2. The 2d is the greater by .. 

3. By Art. 302, — =5. Ans. 

^ ' 13 

4. By Art. 302, 7 x 18=126. Ans. 

5. 42ax+ea : lOSfty— 706, or ^^^"H^ . 

^ ^ ' 1056y— 706 

6. By rejecting equal factors from the antecedent and conse- 

quent, (Art. 311,) «* — y* : bh, Ans, 

7. Greater inequality. (Art. 303.) 

8. Equality. (Art. 308.) 

9. 14 : 16. 

10. 3x7xaf3 :7x3xy'. 

By Art. 311. flp*:y'. Ans. 



SECTION XIII. 



▲ RITHMETTCAL PROPORTIOM A H ]> PROO RKS8I ON', 



Art. 330. 
1, 2 and 3. See Book. 

Arts. 889-^36. 
4 and 5. See Book. 



6. 440. 

7. 5 miles uid 1300 yards. 

8. 3775. 

9. 3. 



.J 

17. 730. * 



18. 301. 



flb KEY. [Seet. Xm. 

jpO. 21. 15. 300 strokes, 

ril. 280. 16. 10201. 

12. $220.90. 

13. $667.95. 

14. 156 strokes. 

19. $3.40. 
€)bscr. The principal is the first term ; the rate, the commoii dif^- ^ 

ence ; and the number of yearsh|-l=the number of terms. Hence the last 
term will be the answer. 

20. 3. 

21. 19. 

22. 13,20,27, 34 and 41. 

23. 12, 16, 20, 24, 28 and 32. J 

Aet. 336. 

24. See Book. 

25. Let x=i 2d term, and y=coinmon difference. j 

Then x — y, «, «-f-3f^;=fthe series. 

Adding the tenxus, 3a;=9, and a;=3. 

The sum of the cubes, (% — y)'-|-^^(x+y)'=158» 

That is, 3«»-f6«y»=153. 

a?»-f2.ry^=:61. 
Substitution, 27+6y»=51. 
Then y==2 ; and the series is 1, 3 and 5. 

26. Lei d?= 2d term, and y±=iCommon difference. 

Then d?— jf, d?, d?-|-y==the series. 

By conditions, x — y4-«-f^+y=l^- 
That is, 34^=15, and ae=s5. 
And 2«2+2y2=58. 
By substitution, &c., y=2. 
The series is, 3, 5 and 7. 
27 Let dR= 2d term, and jft=acommon difference. 
Then will x-^^ «, «-j-y, X'\-2)f=s:S^ seriM. 
1. 2a?2— 2a!y+y»=34. 



J 



Arts. 336-357.1 geometrical progression. M' 

2. 2r»-f 6apy+5y*=130. 

3. Addii^ l8t and 2i, 4ar»+4«y+6ya=164. 

4. Dividing 3d by 2, 2ap24-2xy-f3ya==82. 
6. Adding Igt and 4th, 43fi^f=lU. 

6. Dividing, &c., ars.v'29— y». 

Substituting this value of x in the 1st, reduong, lco.| 

y — ^2, and a?=5. 
The series is, 3, 5, 7, and 9. " _ . 

28. X — 3, y=l, and the number b 234. * 

29. Let •raB2d term, and yt=:common di£ference. 

Then 9 — y, Xy x-\-yj af-|-2y=the series. 
2, 6, 10 and 14. Ans. 

30. Let 2it3sCommpn difference. 

Since the sum of the series is 28 j the sum of the meansi 

or extremes, must be 14* . Hence 7 — x — ^2d term. 
And 7-}-«^=3d term. 
Also 7 — 3xz=lst term. 
And 7-|-3a?==4th term. 
The series is, 7 — 3a?, 7 — Xj 74-ap, 7-f3«. 
Their product, 9af*— 490ai34-2401=685. 
Hence, ap=2, and 2x=^, 
7-6, 7-2, 7+2, 7+6;) 
Or 1, 6, 9, 13. 5 



SECTION XIV. 



geometrical proportion and PROGRESSIOir. 



Art. 367. 

1. See Book. 

2. 3. 



3. 32 and 24. 

4. 10 and 84 

5. 8 and 6. 



50 



KEY. 



fSect XIV. 



► 



6. z : 20— flP : : 3« : 1». 
Hence, 18 and d art the 

Nob. 

By Art. 240, i/T8x2-^ 
the mean proportional. 

7. 6 and 4. 

8. 20 and 24. 

9. He had 45 buahek, and 
sold 20. 

10. 15 and 9. 

11. 10 and 2. 

12. 18 and 6. 

13. 25 R. and 5 B. 

14. 24 and 16. 



15. 20 and 16. 
1# 32 and 18. 

Art. 371. 

1. See Book. 

2. I^y 1 and 8. 

A&T. 373. 

3. See Book. 

5. 265720. 

7. 8192. . 

8. 531441. 

9. $9,265,100,944,259.20. 



Art. 375 

"10. See Book. 

11. Let x=the Ist term, and y=:fhe ratio. 
Then the series b, «, xy^ xy^. 

1. By the conditions, x^y'=s:64. 

2. And ap3^ap3y3^ye_584. 

3. Extracting root of IsfJ xymmi. 

4 



4« Sibtecting 1st from 2d, x^+a^i/^=:520. 

64 , 

5. Substituting value of «, -j +64y3=520. 

6. Completing square, &c., ys32, and x^2. 
The numbers required are, 2, 4 and 8. 

12. 2, 10 and 50. 

id. Let the series be, s, «jf, xy^y xy^, 

1. Then by c(Hiditions, ap-(-2cy=15 

2. xy^-^xf=QO, 



♦. 



Arts. 371-^7.] evolution of compound ^q^TiTm. 

3. Diyiding the 2d b|p. tlie Ist^ y^— 4. 

Th^n y=2y and drs>4i£r. 

The numbers are 5| 10, 20 and 40. 

14. Let o^sslast term. 

Then a^+QOzsfirst. 

And Vx2-j-90a?=second. (Art. 340.) 

2x+90+Vx^+90m^210. ^ 

a?=30. 
The parts were 120, 60 and 30. 

15. 5, 10 and 20. 

16. Let a?=the 1st term, and ytssthe ratio. 

The series is, Xj ary, xy^j xy^, 

1. By conditions, x^t^ : i^y-f^y^ : : 7 : 3. 

2. Dividing by «, 1-f-y^ • y+y* : : 7 : 3. 

3. By composition, (Art. 350. 2.) 

y'+y^+y+i • y^+y : : lo : 3. 

4. Dividing by y4-l,y-fl : y : : 10 : 3. 
5: By Art. 337, 3y2-f 3«l()y. 

6. Completing square, &c.,yaM3. 

And 
The series is 1, 3, 9 and>27. 



Mr 
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SECTION XV. 



EVOLUTION OF COMPOUND QUANTITIES. 



Art. 376. 

1. See Book. 

2. 0+2. 

3. a-{-6. 

4. a^-^2h. 



5* 



5. 2a— 3i+4A. 

Art. 377. 

6. See Book. 

7. 1— 26+y. 

8. a^—a^'\^. 
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9. a^-{^h—2. 

10. a;*— 2ar+l. 

11. x^—2x+l. 

12. 2«a— «+3. 



18.^ 2a— ^x. 

14r»+h 

15. 



SECTION XVI. 
application of alqebra to oeoketst. 

Art. 399. 

Probs. 1 and 2. See Book. 
Prob. 3. Let a?=base. 

Then x — Gssperpendicular. * 

. By Euc. 47. 1, (30)^=0:^ +(x— 6)^. 
* Completing the square, &c., d?a>24. Ads. 
Prob. 4. Let 4x=abase. 

Then will 3x«rsthe perpendicular. 
Euc. 47. 1, 16a;a+9a?a=2500. 
By evolution, &c., ac=10. 
• Ans. 4x=s:40, the base ; 3x^=30, the perpendicular. 
Prob. 5. BC=6, and AB=:8. 
Ptob. 6.* Let a=the given area. 
And DE=BF=6« (Fig. 12.) 
Also £^^DF=(;, and BCz=a, 

1. By siujB triangles e — b :d::x: AB. 

2. Therefore rfa:=(ar— 6) x AB. 

3. By Art. 393, a=ABx^. 

2a 

4. Dividing by -Jar, — ""AB. 

2a * 2ah 
6. Substituting — for AB in 2d, dxass2a . 

SC X 

m 

a . /a^ 2ab 
6. Clearing of fractions, &c.,x«"^± V ^ ^■=BC. 



Art. 399.] APPUCATioN to geometrt. 56 

Frob.'?. Let &=basey ji=perpeiidicular, As=^ypofheiiU8e of 
the given triangle, d=SD the perpendicalar drawn, and x=^ih» 
greater segment. (Fig. 13.) 

1. By Euc. 47. 1, x^+d^=b^, 

3. By transposition in 1st, d^=b^ — «*. 

4. « « 2d, ^2=^2— (A— «)». 

6. By comparison, (Art. 277,) *2-r-x'=^'— (4-^)^. 

6. Reducing, &c.,x±=*!±^i:^=AD. 

Prob. 8. Draw CI perpendicular to AB. By supposition, 
DG is parallel to AB. Therefore, 

The tria|3gle CHG, b similar to GIB. 
And * CDG, to CAB. 

Let CI=rf DG=x. * 

AB=zb . The given area — a, 

1. By similar triangles, CB : CG : : AB : DG. 

2. And CB:CG::CI:CH. 

3. By equal ratios, (Art. 346,) AB : DG : : CI : CH. 

4. Therefore, 222lE=±CH. 

AB 

5. By the figure, CI— CH=IH=DE. 

6. Substituting for CH, CI— 52^ =DE. 

dx 9m 

7. That is, rf— y==:DE. ^ 



t 



8. By Art. 388, a=DG x DE=a; X U-—] • 

9. That is, o — dx — ^L. 

b 

10. This reduced, gives «=| ^'^ V T~ 7"^^^' 

The side DE is found by dividing the area by DG. 



56 KET. [Sect. XVI. 

Prob. 9. In the cirde AQBR, (Fig. 16,) let P be^ft giyen 
point in the diameter AB. Also, let AP=a, BP=5, the given 
di£rerence=c2, and VR=z. 

Thdiwill PQ=x4^. 

1. By Euc. 35. 3, PRxQR=APxBP. 

2. ThsLtiajXX{x-\-d)=axb. 

3. Or, z^+dx=ab. 

4. CompleUng square, &c., x= — Jrf± V^*-{-aft=PR. 
Prob. IQ. (Fig. 7.) Let y=BG, the greater of the given sides. 

Then will 1155 — y=AG, the less side. 

And at=zAH, the less segment. 

And a:-|-495=BH, the greater segment. 

1. By Euc. 47. 1, ya-^a^.990a;+245025+90000. 

2. By " « ya_2310y4.1334025=«a +90000. 

3. Subtr. 2d from 1st, 2310^— 1334025==:990a;4-245025 

4. Transposing, dividing, &c., y= — *" 

5. Substituting value of y in 1st, clearing of fractions, trans- 
posing, ccnnpleting square, &c., x — ^225, the less segment. 

And 225+495=720, greater segment. 

The sides are 945, 375 and 780. Ans. 
Prob. 11. Let x=base AB, (Fig. 13 ,) y=the perpendic. BC. 
And 720— (x+y)=the hypothenuse AC. 

1. By similar triangles 720 — (x-^y) : x : : y : 144. 

2. a;y==lj9a680— 144(a;+y). 

3. Euc. 47. I,a;a+y2^(72(^^_y)a. 

4. Expand 3d, xa+y2_5i8400—1440(x+y)+xa^2«y+y». 

5. Transposmg, &c., 259200 +a;y=720(ap+y). 

6. Subtr. 2d fron^ 5th, transposing, &c., 

d?+y»420, and aE=420'— y. 

7. Substituting value of x in 3d, ya+(420— y)a=90000. 

8. Expanding, completyig the square, &c., y»340, the per^ 
pendicular. 

The sides are 300, 240 and 180. 



i 

Art. 399.] APPLICATION to geometrt. -57 



Prob. 12. Let xs=aide of square^ and x-f-i 

1. By Euc. 47. 1, x^+x^':r=x^+2^+d^. 

2. Transposing, completing square^ &c., x=:?=d±:d^2u 
Prob. 13. Let xmmaide of square^ &=base> and AoKhai^ of the 

triangle. 

By similar triangles a; ;.& — x iibih. 

bh 
Thexij hxssbh — to, and ap= , , ; . Ans. 

Prob. 14. Let xa-base BC, ysrBD, a»BA, cs> AC and6«.the 
bisecting line. 

1. By Euc. 3. 6, a : c : : y : (DC)« ^. 

a 

2. By Art. 350. 2, o-j-c : a : : x : y. 

3. By Art. 337, (a+c)y=ax, and y. 



ax 



4. Substitut. the val. of y in 1st, o : c : :-f!? l!E-.«-£i-, 

o+c'a^+oc a+c 

6. Then-f?L«DC. 

a+c 

6. By Euc. B. 6, ac^ ^^' 4.6«. 

7. Transposing, &c., a€x3sB(ac — 6^)x(a+c)*. 

8. Removing co-efficient, &c., ztana4-cX\/^i^-^ — 

V ac 

rob. 15. Let acssperpendicular, and y==Jbase of the triangle. 

By similar triangles, x:y:: x — 12 : 12. 
1. By Art. 337, 12a;=ary— 12y. 



2. Transposing and multiplying by 2, 2a?yc3>24(x-|-.u2. 

3. By Euc. 47. 1, x2-fy«-=1225. "^ 

4. Adding 2d and 3d, a^4-2xy-fy3»12254.24(x^y). 

5. Substituting z for a?+y, «*=1226+24jr. 

6. Completing square, &c., j7a:49, that is, a?4-yaK49. 

7. Thena?=49— y. 

8. Substituting the value of a? in 3d, &c., y* — 49yn — 588. 

9. Completing square, &c., yss28. ) 

apa«21. J 
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Prob. 16. Let 4«r=b88e, then 3«=perpeiidicular of tmn^e. 

1. By Art. 393, 6x*=area. 

2. By the conditioiui, 6sfi — 7x=hypothena8e. 

3. By Euc. 47. 1, 16x»+9a»=36«<^-84a^-f49ac». 

4. Dividii^ by x^, 16-f 9 = 36ar»— 84a?-l-49. 

5. By evolution, 6=r6» — 7 ; and xr=2. 

4a: =8 the base, 6 the perpendicular, and 10 the. by- 
pothenuse. 
Prob. 17. Let a?=:the width of the walk in rods. 

Then 36x-f-4a^» areas of the two walks on the sidfes. 

And24x= " " " ends. 

By the conditions, 4x*-f 60a?=:216. 

Reducing the equation, x — 3 rods. Ans. 
Prob. 18. Let 6x=length, and 5x=breadth. 

By the conditions, 300?^— 6=125. 

Ans. 30 and 25. 
Prob. 19. Let x=diagonal of parallelogram, and consequently 
the perpendicular of triangle. 

By Art. 393, 60a;-r-2=30x=area of triangle. 

By the conditions, 5:8:: 30a; : 48a? — area of rectangle. 

As one tide of the rectangle is 60, 

The other, (Art. 395,) wiU be «- l?f =1?. 
^ "^ 60 5 

By Euc. 47. 1 , 1^ 4.3600=a?a. 

Reducing the equation, 06=100, the diagonal. 
4800=area of rectangle. ^ 
3000=area of triangle. ) 
Prob. 20. Let xb=side of the less ; and y=:a\de of the greater. 

1. Then by the conditions, x^y-^iiO^xy^, 

2. x^y : «y' : : 4 : 5. 

3. 5x^y=Axy^. 

4. Dividing by xy, 5af=4y. 

5. Removing co-efficient, a: s«-i-. 

V 5 



Art. 399.] APPLICATION to geometry. 56- 

6. Substituting the value of a? in 1st, I??! 4-20= ^. 

7. Clearing of fractions, &c.,.y=5, and 07=4. 
The depth of the less=5, the greater=4. 

Prob. 21. Draw an equilateral triangle, and from one of the 
angles F, let fall the perpendicular FC to the opposite side, 
bisecting it in C. (£uc. 10. 1.) 

Let 2o?=oiie side of the triangle, and y=the perpendicular 
let fall, and a, b and c=the 3 perpendiculars. 

By Euc. 47. 1, 4x^—x^^y^. 

By evolution, &c., y^siX^^. 

Art. 393, xy=area of trian.sssx'^^ by substi. val. oiy. 

And ax-|-6x-f^xssthe area of triangle. (Art. 393.) 

Then ax-|-ftx-j-c«=.x* v'S. 

Dividing by x, &c., Xss -JL_lt-. Ans. 

Prob. 22. Let a?=breadth' of street, then 9x — ^3ssside of square. 

Then will 22x^ — 6a:s5sarea of two longest streets. 

And 18a?* — 6xsKarea of two shortest streets. 

By the conditions, 40a?'— 12a:«=36a:— 12-|^228. 

Then 24ssside of square, and 576=zarea of square. y 

Prob. 23. Draw the right-angled triangle ABC ; from the acute 
angle A, draw the line AD bisecting the opposite side GB in 
D. And from the other acute angle C, draw the line CE, 
bisecting the opposite side AB in E. 

Let oPashalf the base, aa^ AD, ^ashalf the perpendicular| 
and 6»CE. 

1. By Euc. 47. 1, 4ya+ x^^a^. 

2. By « " ys ^4^2^52. 

3. By transposition, y' sasft*— 4x'. 

4. Substituting value of y* in 1st, 46'— 16x>-j-x>-sa*. 

6. Trans., &c., x-^/l^!; and y^J^^. 
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MI8CELLANE0 


us 


PROBLEMS. 


1. 


9 and 19. 


33. 


6 shares ; 10«. distributed. 


2. 


17 and 31. 


34. 


300 leaps. 


3. 


13. 


36. 


One 7, the other 5 minutes. 


4. 


84. 


36. 


60 days. A will go 1800, 


6. 


iB180. 




and B 1200 miles. 


6. 


864. 


37. 


iS88firom A ; ^644 from B. 


7. 


21 and 16. 


38. 


A $312, B $412> C $476. 


8. 


3 and 9. 


39. 


First $12, second $2, and 


9. 


12 hours. 




third $16. 


10. 


6 and 9. 


40. 


6 hours and 30 minutes. 


11. 


Worked 166 days, and was 


41. 


2 dollars. 

4 




idk234. 


42. 


13 hours and 24 minutes. 


12. 


63. 


43. 


The 2d would fiU it in 32 


13. 


33 lbs. at 139. 6d, and 71 




hours, and the 3d would 




lbs. at 9«. 6e?. 




empty it in 19 J hours. 


14. 


23. 


44. 


$26300. 


16. 


A. 


46. 


1 hour and 5^ minutes. 


16. 


126 gallons. 


46. 


Wheat 3«., and com 2«. 


17. 


13 and 20. 


47. 


Men $5, and boys $2^. 


18. 


233 and 142 Totes. 


48. 


6, 15, 2 and 50. 


19. 


24 feet. 


49. 


A 14H, B 17H, C 23^. 


20. 


$120. 


50. 


A 26, B 14, and C 8. 


21. 


16 years. 


61. 


9 and 6. 


22. 


64 years. 


62. 


The side is 44 rods. 


23. 


21 years. 


63. 


24 and 18 years. 


24. 


6|. 


54. 


29 years. 


26. 


66 hours. 


65. 


36 rows, 25 trees in a row. 


26. 


20 days. 


66. 


92160 acres. 


27. 


197 sheep. 


67. 


20 lbs. for 8 crowns. 


28. 


6 days. 


68. 


3, 7, 11 and 15. 


29. 


106 days. 


59. 


2, 4 and 8. 


30. 


30 days. 


60. 


6 and 12. 


31. 


2 hours. 


61. 


945, 375 and 780 feet. 


32. 


3 pence and 36 fiurthings. 


62. 


Sides30and40;P. 24. 
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